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Abstract: The CyranoseT" electronic nose (e-nose) has been used for the fist time to detect 
hy&azine (w> and monomethyl hydrazine (h4MH). The concentrations of hydrazine chosen in 
this study were 52 ppm (parts per million), 18 ppm, and 1.1 ppm and the conwntratiorms of MMH 
was 14 ppm and 1 ppm. The Cyransse E-nose has detected hydrazine of 52 ppm and 18 ppm 
with a good response. The respme of the E-Nose for 1.1 ppm hydrazine was insignificant. The 
response of E-Nose for 14 ppm Mh4H was significant and 1 ppm IMMH was reasonably 
identifiable. The Cyranose E-Nw may be used to detect hydrazine and MMH with 
concenlmtiom of at least 18 ppm and f ~ p m ,  respectively. 

Introduction: The CyranoseTM electronic nose has been developed utilizhg conductive polymer 
(CP) composite materials to recognke a variety of chemical vapors or classes of vapors by 
creating a fingerprint of each vapor. The principle of detecting chemical vapors is not new but 
its use for the detection of hydrazine 0 md monomethyl hydrahe (MhAH) is novel. We we 
assessing and evaluating the reliability of commercial-o ff-the-shelf (COTS) eIectronic noses and 
their respective advanced electronic packages h various environments. The goal ofthis work is 
to kfiise these techniobgies into fbture NASA projects and missions md to assure the safety of' 
personnel aboard the h temtbml  Space Station ( I S ) .  It can also be utilized to monitQz ah- 
quality in the cabins of the space shuttle? as a part of the Integrated Vehicle Health Management 
( I V W  project and other related NASA projects. Ais contaminant monitoring in a closed 
environment, for example, Space Shuttle (SS), ISS a d  fiiture manaed flight projects is essential 
to the safeey and health of astronauts. Air quality in the shuttle is detembed by collecting 
sanzplies during flight and analyzing them post-landing using laboratory instruments. An 
inexpensive, lightweight, low-power, miniature sensor (Technology Readiness Levels (TIC) of 
4-6) capable of identming ~ n t ~ ~ n ~ s  at trace levels real-time would greatly contribute to 
NASA's projects. 

Hydrazine is a colorless, corrosive and highly toxic compound that must not be allowed in the 
ISS. It is used in aerospace propulsion and power system and currently used in the Spskce 
Shuttle system as a &et for the auxiliary power units. Propellant plumes surroding the 
orbiting Space Shuttle m y  include hydrazine and other toxic eompom&. We are addressing the 
detection of hydrazine and monomethyhydrazine in the Space Shuttle and Space Station using 
ComrerciaCOff-The-Shelf COTS E-Nose technology. 
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Experimental Remlts and Wiscus~io.rp: Figure 1 shows a schematic of the test set-up utilized to 
detect hydrazine and monomethylhydrazine using the Cyranose electronic nose. Figure 1 also 
shows the x b m t i c  of the sensor array employed in the Cymnose E-mse. The CpmseTM E- 
N ~ s e  was turned on with a hei ine purge (zero air) as sbm in the initial part of Figure 2. 
Baseline response was parallel to the x-axis for all the sensors (32 CP sensors) since background 
contaminaslt level was too low to obtain a response by the e-nose. Hydrazine was injected into 
the inlet of the *nose as shown in Figure 1. Three concentrations of hydrazine were used in this 
test, which is pdormed ~ d ~ e n d e n t ~ y .  Response of the E-mse was recorded far various 
collcentrations off hydrazine (52, 18, 1.1 ppm hydrazine) as a hctiorm of time. Baseline purge 
response was independent of time until the beginning of hydrazine injection. At the onset of 
injecting hydrazine (52 ppm) there was a considerable response by the e-nose with reference 
baseline respsm. There was only moderate response €or I8 ppm hy&azhe and an insignifkant 
response for 1.1 pprn of hydrazine. Based on the response results, We could only use the 
Cyranose to detect hydrazine 18 ppm and higher concentrations. 

Simioar tests were pe~+i~rmed for 14 ppm and 1 ppm o ~ ~ n o m ~ t ~ y ~ y ~ ~ ~ ~  using the similar 
schematic test st-up shown in Figure 1. Figure 3 shows the response of the e-nose with respect 
to various concentrations of monomthylhydrazhe. There was significant response for 14 ppm 
hydrazine and a moderate response €or 1 ppm as shown in Figure 3, From the data it m y  be 
qualitatively ir&ened that we could effwtively use Cymose for the detection of MMH for 
greater tban lppm concentrations. 

Coaclusiou: The CyranoseTM %Nose has been used to detect 18 pprn or higher mncentrations crf 
hydrazine and 1 ppm or higher concentratkms of monomethyl hydrazine. Tlais suggests that the 
C p o s e  E-Nose may have a use for detecting Hydrazine and MMH Gantarvninans that occur as 
a result of some events. The limitation of this E-nose is that it can not be used if the 
concentration is bwer than 18 ppm of hydrazine or lppm of monomethyi hydrazine. Further 
studies are needed to understand the limitations of this E-Nose in detail. 
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